Abstract
Introduction
The communication revolution and technology advancements in the last decade have created endless opportunities for businesses and other agencies to reach out to the world through a tremendous number of new tools and features. One of these new opportunities and features is publishing a Web site, which in effect opens a window and starts a communication channel with the Internet users anywhere in the world. Internet Web sites have added a new chapter to the humanity's long experience in knowledge exchange and information delivery.
One of the many differences between traditional and electronic publication is changeability. Traditional paper publications are static; once published, it is hard to make changes to them or update them, especially after being released to end users. With electronic publications and Web pages, the situation is quite different; changes and updates can be made easily. This dynamic nature of electronic publications and Web sites adds more opportunities for communication with the clients and Web site visitors, it also allows publishers to introduce and include more services and information in their Web sites [5] .
One of the main concerns facing the Internet is information visibility within a Web site. A number of techniques have been utilized to enhance visibility and to encourage the visitors of a Web site to learn more about the new information or services advertised in a Web site. Banners and flashing ads, pop up windows, and spam or unsolicited emails are some of these techniques that users often see when visiting Web sites, or encounter afterwards. The wide use of these techniques has the basic goal of enhancing Web site visibility and overcoming a well-known challenge facing visibility, namely tunnel vision [10] . Tunnel vision is the case when a Web site's user visits it a few times and gets used to its layout and also becomes familiar with its contents. In such situations, users know where to go and where to look to obtain the information or features they want. As a result, users start focusing only on certain parts and areas. This familiarity can lead to ignoring other parts of the Web site they are using [10] .
Web Sites And Visibility Concerns

Visiting a Web Site
A Web site can be defined as a collection of information presented to viewers in certain ways. The representation tools and components form the layout of a Web site, while the information and services being represented form the content of a Web site.
One of the main objectives of a Web site is to announce and make available different types of information to users. Users visiting a Web site are probably interested in retrieving specific information, of course some users visit Web sites not for a specific purpose but simply to learn more about something. In general, users are more interested in certain Web sites, and also in certain kinds of information within each Web site.
Web Site Design
When a Web site designer starts the process of looking for ideas and tools for designing a Web site, first, (s)he should study the functionalities and services that are to be provided by that Web site. This strategy is a common approach in many other disciplines in order to find a "marriage" or a good match between functionality and design [1] .
Designing a Web site should not only focus on functionality, but it also should take into consideration human-computer interaction. Web site layout is a very important aspect of Web site design. Today's technologies in Web site design are not limited to text, fixed figures, and pictures. Animation, video clips, and audio files are becoming more important and available in Web sites as better tools of presentation contribute to the enhancement of human-computer interaction [3] .
Conventional Advertisement and Web Sites
In conventional television or radio advertisement, commercials are played during and between programs. The main purpose is to let the viewers and listeners know about products and services those commercials are trying to sell. Viewers and listeners, for the sake of continuity and in order to follow up with the original program being broadcast, stay tuned waiting for those commercials to end so they can go back to what they originally wanted to watch or hear. In general (barring channel surfing, using commercial blocking devices, etc.), TV viewers and radio listeners have no choice but to watch or hear these commercials if they want to continue with a program or a movie. In Web sites, the situation is different because the users are in control of what they want to look at. Users choose what sites to visit and which corners and areas within a Web site to look at.
The many interruptions in TV and radio by commercials are not necessarily suitable for Web sites. In Web sites, it is primarily the users who look for information rather than information being brought to the attention of the users. Users typically visit a Web site looking for products or services. 
Updating Web Site Content and Layout
Due to the dynamic nature of Web sites, updates and changes take place from time to time. Some of these changes are minor while other changes to both content and layout are major.
Although viewers typically like to have access to the latest and the most recently updated information, some of them may not like dramatic and frequent changes to the Web sites they visit. Simply stated, after getting used to a Web site layout, some users do not generally welcome spending more time and effort understanding a new layout. Major and dramatic changes to Web sites are not well-received by many users who are used to the layouts of certain Web sites, and are hence able to access the information they need quickly. The reason is that they want to avoid searching for and locating the information in the new design of the Web site.
Evolution Of Tunnel Vision
Tunnel Vision
After visiting a Web site several times, users get familiar with the layout and content of that particular Web site. It can be assumed that a human mind constructs a conceptual layout or road map that it uses to reach certain information on a familiar Web site. This familiarity can lead to a known phenomenon called "Tunnel Vision" [10] . Tunnel vision is the phenomenon that occurs when users start to look at or focus on particular areas of a Web site and ignore or pay little attention to the other areas.
The phenomenon of tunnel vision virtually makes the components displayed on a Web site either "visible" or "invisible". Of course, all of the components are physically visible for the human eye. However, under tunnel vision, only the areas that a frequent user is familiar with and where (s)he expects to find what (s)he is looking for are focused on, while other areas or components, which the user does not think are as important or which (s)he is not interested in, become unnoticeable.
Techniques Used to Avoid Tunnel Vision in Web Sites
A number of techniques are used in order to call a user's attention to the features and information that the user may not be aware of. These techniques include: a "tip of the day" window that usually pops up when starting an application, pop up windows, banners, flashing ads, and spam emails [6] . Despite the widespread use of these techniques, many Internet users do not appreciate them. Actually, most users do not have a positive feeling towards them. Most users close these windows promptly and even choose to turn off the "tip of the day" feature. Many Internet users close the pop-up windows even before they finish loading. Most users do not look at banners and they do not pay attention to the flashing ads [9] . Many email service providers allow users to delete junk mail automatically and even before reading them. Recently some anti-spamming proposed regulations have been discussed in the United States Congress to forbid sending spam and unsolicited emails. If such law were adopted, companies can no longer depend on spam or unsolicited email as an advertisement method [8] .
Rotation
Rotation can be defined as making slight changes in the positions of some parts and components of a Web site, which users most look at or are most interested in, for the purpose of keeping the users' conscious attention, fighting eye fatigue and boredom, and allowing the users to find new information in unexpected places.
Rotating Web site components forces the users to look at new information because of counter-acting the tunnel vision phenomenon discussed earlier (see Section 3). As a result of rotation, the frequent Web site visitors, who are typically used to looking at the same parts or areas within a Web site, will take a few seconds trying to locate the information they are looking for. During this time, the users are potentially reading and learning about other things published on that Web site.
Aspects and Factors of Rotation
Rotating the components of a Web site has many aspects and factors, these aspects and factors determine and identify how rotation can be used in a Web site to achieve the goal of enhancing Web site visibility.
An important consideration about rotation is that it should not be dramatic, it should be smooth and cause only slight changes to the Web site layout so that the users do not have to spend more than a few seconds trying to find the information they originally intended to locate. In other words, rotation should not lead to alienating the frequent users. Various rotation aspects and factors that must be considered include: determining the Web site parts, areas, and components to rotate, angels and directions of Web site component rotation, frequency of rotation, distance or displacement of rotation, and the effect of rotation on customization and personalization of a Web site.
Experiment Design
Experimental Design
Modeled after the pre-experimental design paradigm [2] , the experimental part of this research work involved investigating the acceptability of the assertion that Web site visibility can be enhanced by using rotation to mitigate or alleviate the tunnel vision phenomenon involved in frequently-visited Web sites. A survey was conducted to collect data in order to evaluate the assumption.
The "one-shot case study model" [2] was used to examine rotation and other visibility enhancement techniques used in Web sites. The survey also contained questions about how Internet users participating in the study would react and feel about applying rotation to Web sites.
The purpose of a one-shot pre-experimental design, such as the one conducted in this work, is to gain confidence in the treatment, which is to enhance Web site visibility using rotation to address the tunnel vision phenomenon. A goal of a pre-experimental design is to provide useful data that can be used in the planning of a "true experiment" [2] .
Web Site Design
A Web site was constructed to study the different aspects and effects of rotation on Web sites. The Web site was modeled after a sample Department of Software Engineering. The sample Web site consisted of five main sections as listed below.
• Welcome: Introduces visitors to the Department of Software Engineering Web site and delivers a mission statement.
• Faculty & Staff: Provides information about faculty and staff of the Department of Software Engineering.
• Programs: Provides information about programs offered by the Department of Software Engineering.
• Courses: Lists courses offered by the Department of Software Engineering.
• Events: Displays events and activities in the Department of Software Engineering.
Survey Design
The questionnaire for the study of the different aspects of rotation asked a series of questions from Internet users in order to study how Internet users explore and surf the Web. The survey questionnaire consisted of six different categories of questions. Each category focused on certain aspects related to the users' Internet behavior. The six categories were:
• Background Information • General Internet Information • Internet Advertisement and Information Delivery • Online Information Updates • Internet Web Site Browsing • Web Site Layout and Content As part of the survey, some questions required showing examples of rotation in order to ensure that participants had a better understanding of the questions. Links to several examples on the experimental Web site were provided on the online survey. In order to make the survey available to more participants, a hard copy of the survey was also used to collect data. To provide examples of rotation as those in the online version, a hard copy of the Web site pages referred to in the survey questions were added to the paper survey as an appendix.
Results And Analysis
Results
The data collected from the survey can be categorized into six classes: background information, general Internet information, Internet advertisement and information delivery, online information updates, Internet Web site browsing, and Web site layout and content. The data collected from the people who participated in the survey (i.e., filled out the questionnaire) is discussed below in the content of the six categories mentioned above.
Background Information.
Almost all of Internet users who participated in the survey were between the ages of 18 and 34. This is due to the fact that most of the survey participants were college students (actually, graduate students). The majority, about 74%, of the participants were males while less than 26% were females. About 42% of the people participating in the survey had Masters or Ph.D. degrees. Most of the participants in the survey were students. About 85% were attending school when they participated in the survey, less than 2% of the people who participated in the survey considered themselves not familiar with the Internet, while about 36% considered themselves as experts.
General Internet Information.
All of the people who participated in the survey had access to the Internet either at home or at work/school. About three out of four had access to the Internet both at home and at work/school. More than 95% of the people who participated in the survey spent at least one hour every day on the Internet and about 30% spent 4 to 8 hours online daily. Web sites dealing with general news and information, educational, and portals or search engines were the most frequently visited by the survey participants. Personal Web pages, auctions, and sports pages were the least visited Web sites. Almost all survey participants frequently visited certain Web sites. More than 90% visited these Web sites at least daily.
Internet Advertisement and Information
Delivery. 80.6% of the people who participated in the survey felt either bad or very bad about pop-up windows. About 6% felt good, while only 12.9% had no or neutral feelings about them. With flashing ads and banners, the feelings of the survey participants were still negative. 79% of the people who participated in the survey felt either bad or very bad about flashing ads and banners. 3.2% felt good about them, while 17.7% had no or neutral feelings about them. Almost four out of five of the people who participated in the survey had very bad feelings about spam or unsolicited emails, and another 16.1% felt bad about them. So more than 95% had negative feelings, and only 4.8% had no or neutral feelings.
When asked "what delivery means do you prefer if Web site sponsors want to notify you about new releases or information?" 60.3% preferred email, flashing ads and banners came in second with 20.6%.
19.4% of the people who participated in the survey agreed that changing the color and the font of some components in a Web site makes users more interested in looking at them. 62.9% thought that changing the color and the font sometimes makes users more interested in looking at them, while 17.7% do not agree.
Online Information
Updates. About half of the people who participated in the survey had no or neutral feelings regarding changing the layout of Web sites that they are familiar with. 7.6% of the participants would be either upset or very upset, while 38.7% would be appreciative. When asked how often would they like changes to be made to Web sites, the survey participants were divided. 50.0% preferred frequent changes, while 48.4% preferred the changes to be rare. 83.9% of the people who participated in the survey preferred slight changes to the layout and content of Web sites. 12.9% prefered dramatic changes, while 3.2% did not prefer any changes at all. More than 74% of the survey participants stated that they would look in the general neighborhood for an item they are looking for when they cannot find it in its expected place. 9.7% would give up and consider the search over once they could not find an item in its expected place. 16.1% would start looking everywhere in the Web site. 60.0% of the Internet users who participated in the survey, when finding a new item in the place of an item they originally wanted to find, would just scan it. About 20% would ignore the new item, while the other 20.0% would try to find more about it. 35.7% of the people who participated in the survey stated that many times they have found interesting things while looking for something else, 63.9% said they sometimes have found interesting things.
Internet
6.1.6 Web Site Layout and Content. More than half of the Internet users who participated in the survey said that they had customized or personalized Web sites before, 43.5% said that they had not. 54.8% of the survey participants preferred a customizable Web site that remembers their preferences, only 45.2% preferred a Web site with standard layout for all users. As far as content and layout are concerned, when asked which they would appreciate more in a Web site, 46.8% of the survey participants said that they would appreciate content first and then layout, 27.4% said they appreciate both content and layout the same. About 19.4% said they would appreciate layout first and then content.
When asked whether they are familiar with the concept of re-shelving in general, 56.5% of the Internet users who participated in the survey said yes. 30.6% said they are kind of familiar with it. 12.9% said they are not familiar with the concept of re-shelving. When asked whether they are familiar with the concept of reshelving/rotation applied to Web sites, 41.9% of the Internet users who participated in the survey said yes. 35.5% said they were kind of familiar with it. But more than 22.6% said they were not familiar with it at all.
Summary And Future Work
Enhancing Web site visibility has been the focus of many studies due to the important role that the Internet plays in today's world. A number of tools and techniques have been utilized to enhance visibility and to encourage Web site visitors to learn more about new information and/or services. Flashing ads and banners, pop-up windows, and spam or unsolicited email are some of these tools and techniques.
One of the main Web site visibility concerns is tunnel vision. Tunnel vision is the situation when a Web site's user visits it a few times and (s)he is used to its layout and becomes familiar with its contents. In such situations, users know where to go and where to look to obtain the information they want. As a result, users may start focusing only on certain parts and areas. This familiarity can lead to ignoring other parts of the Web site they are using.
Rotation can be defined as slight changes in the positions, parts, or components of a Web site for the purpose of keeping the users interested, fighting eye fatigue and boredom, and allowing the users to find new information in unexpected places. Because of the tunnel vision phenomenon, users visiting a Web site, with which they are familiar, typically look at certain areas or parts where they expect to find certain information. By rotating some of the components on a Web site, frequent users will find other information published in the same familiar places and areas where they usually look.
In order to study the different aspects of rotation and its impact on Web site visibility, a one-shot experimental design and a survey were conducted.
The conclusion that can be summarized is that rotating Web site components can potentially encourage users to look at the new information thus counter-acting the tunnel vision phenomenon. Web site visitors, who are used to looking at certain parts and areas within a Web site, will take a few seconds trying to locate the information they are looking for, during this time, users will be reading and learning about other things published on that Web site.
The findings of this study regarding applying rotation to enhance visibility of Web sites, can open a number of opportunities for further research and studies. An interesting topic is the relationship between data collected from Web sites and the statistical analysis of performance and rotation. Finding a quantitative basis for rotation is another interesting topic that can be studied. Developing a set of rotation techniques that can be used to apply rotation to Web sites is another field that can be looked at.. Compiling a set of primitive rotation techniques that can be used to come up with higher level or composite rotation approaches and techniques can be another focus of further studies.
